Arenig to Early Caradoc (Ordovician) times are recognized within the GullhOgen Limestone section, southern Sweden. The reversal frequency should be considered as a minimum given extremely low sedimentation rates (1-3 m/m. y.). Primary magnetite, probably detrital or biogenic in origin, is the prevailing remanence carrier in addition to early diagenetic hematite. A conspicuous reversal asymmetry, in which the remanence directions of the two lowermost normal polarity sections (N 1 and N2) depart significantly from otherwise nearly antiparallel and typical Lower Ordovician directions, has been identified. This reversal asymmetry is mainly in declination. An artifact of remagnetization cannot be entirely ruled out, but we find this explanation rather unsatisfactory given the lack of systematic magneto-mineralogical or isotope variations (5•80 and 5•3C) within these anomalous normal polarity horizons. The anomalous strata involved do not exhibit a different degree or extent of diagenetic alteration or magnetomineralogical character when compared to horizons above and below carrying the reverse polarity directions. We therefore suggest nonzonal nondipole field disturbances, lasting some 1-1.5 m. y. as a likely source, in order to explain these normal polarity anomalies. If the observations appear to be global, the results question the fundamental palaeomagnetic concept of symmetric reversals throughout geological time.
Introduction
In 1978, Claesson published the first palaeomagnetic data from autochthonous or parautochthonous Ordovician successions outcropping in several districts in southern Sweden [Thorslund and Jaanusson, 1960; Thordun& 1962; LindstrOm, 1971] . Claesson [1978] , however, questioned the reliability of her own data and considered the data to be unrepresentative of the Ordovician paleofield. The paleomagnetic data were therefore depicted as anomalous in the literature for more than a decade.
In a reexamination of the original data sets of Claesson [1977] , Torsvik and Trench [1991a] The upper part of the section (Middle-Llanvim to Caradoc) has been described in detail by Holrner [1989] , and the palaeomagnetic signature of these intervals has been studied by Torsvik and Trench [1991b] . In decreasing stratigraphic order (Figure 2) When considering the entire Gullh6gen section (Figure 2 ) [Torsvik and Trench, 1991b;  The stability of NRM for a total of 179 samples was tested by means of stepwise thermal demagnetization. Characteristic remanence components were calculated using least squares analysis.
All the samples of predominantly gray limestones are dominated by a shallow component with negative inclinations and SSW declinations (Figure 7a ). This component, a PermoCarboniferous (P-C) overprint [see Torsvik and Trench, 1991b] is comparable with palaeomagnetic data from the overlying sill [Mulder, 1971 ] [Holmer, 1983; 1989] which are associated with phosphatization and bleaching at and below the discontinuity surfaces. These discontinuity surfaces are characteristically marked by millimeter-scale drusy calcite indicative of more severe diagenetic alteration at these surfaces. In contrast to carbon, the oxygen isotopic composition of carbonate is more readily altered in response to diagenetic intervals, that is -1100 to -850 cm (covering N1 polarity zone) and -700 to -500 cm (covering N2 polarity zone), show no increase in the variance about the sample mean and thus do not exhibit a different degree or extent of diagenetic alteration when compared to horizons above and below.
Geographic sampling coordinates, 58ø3N and 13.9øE. *Palaeomagnetic data after Torsvik and Trench [1991b]. Note that they originally used polarity zones R1-R3 (now R3-R5) and N1-N2 (now N3-N5). R3 corresponds to

Magnetostratigraphy and Reversal Asymmetry
Paleomagnetic data from this study, when combined with those of Torsvik and Trench [1991b] show the presence of five reverse and normal polarity intervals (R1-->R5 and N1-->N5) in the Ordovician Gullhogen section (Figure 12) 
Component Contamination
The distribution of polarity zone R3 directions indicates contamination of the P-C compor/ent (Figure 8e ) which probably is caused by the fact that the P-C component occasionally may have similar or even higher unblocking temperatures than the primary Ordovician field direction (TCRM, secondary formed hematite). On the other hand, if the normal polarity zones N1 and N2 were systematically contaminated by the P-C component they should show a smeared directional distribution between the expected position of the antipodal direction for R1 and R2 (Figure 14 ) and the mean P-C component. They depict the opposite relationship, however, and their directional distribution then prompts for contamination of the reverse polarity directions. We note, however, that the distribution of normal polarity directions (Figure 14) do not fall on a greatcircle between the reverse field directions and the expected normal paleofield; we therefore find this explanation unlikely.
Magnetic Overprinting
With the exception of R1 (gray limestone), all interval (R2 and R3 and N1-N2) have a hematite and magnetite host. The magnetomineralogy and the lithology appear similar, and we find it unlikely that the two normal polarity horizons were preferentially remagnetized at a younger time, for example by remagnetizing fluids. We do observe a peak in susceptibility across the N2 polarity transition, but the lack of shifts in either 
Nondipole Field
Due to the lack of other reasonable explanations, we are inclined to believe that the normal polarity zones N l-N2 reflect a nondipole disturbance (million years scale) of the geomagnetic field in Late Arenig-Early Llanvimian times (circa 476 Ma). Since the anomaly is mainly in declinations, the persistent nondipole field would be nonzonal, and such that it will preferencially bias declinations.
Paleopoles
The asymmetric normal polarity zones N1-N2 should not be used for apparent polar wander path construction. It is further evident that the elongated distribution of reverse polarity zone R3 (Figure 8) , despite apparent linearity in Zijderveld diagrams and low maximum angular deviations, suggest contamination by the P-C component. We consider that a combined mean of reverse polarity zones R1 and R2 provides the best estimate for the Late Arenig-Early Llanvim (circa 476 Ma) paleofield. The combined mean pole (latitude=l 8.7øN, longitude=54øE; Table 1 
